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Abstract Background The aim of the present study was to
conduct subgroup-analyses in a prospective cohort of
workers on long-term sickness absence to investigate whe-
ther associations between perceived work attitude, self-
efﬁcacyandperceivedsocialsupportandtimetoRTWdiffer
across different health conditions. Methods The study was
based on a sample of 926 workers on sickness absence
(6–12 weeks). The participants ﬁlled out a baseline ques-
tionnaire and were subsequently followed until the tenth
month after listing sick. Perceived work attitude was mea-
sured with a Dutch language version of the Work Involve-
ment Scale. Perceived social support was measured with a
self-constructed standardized scale reﬂecting a person’s
perception of social support regarding RTW. Self-efﬁcacy
was measured with the standardised Dutch version of the
General self-efﬁcacy scale, assessing the subjects’ expec-
tations of their general capacities. The sample was divided
into three subgroups: musculoskeletal health conditions,
other physical health conditions and mental health condi-
tions. Anova analyses and Cox proportional hazards
regression analyses were used to identify differences in
association between the three factors and the time to RTW
between different subgroups. Results The associations
between the perceived work attitude, self-efﬁcacy and per-
ceived social support and the time to RTW vary across dif-
ferenthealthconditionsubgroups,notonlywithregardtothe
strength of the association but also for the type of factor. In
the multivariate model, hazard ratios (HRs) of 1.33 (95% CI
1.01–1.75) in the musculoskeletal subgroup, and 1.26 (95%
CI 0.89–1.78) in the other physical subgroup were found in
perceived work attitude. With regard to perceived social
support HRs of 1.39 (95% CI 1.12–1.99) respectively 1.51
(1.05–2.17) in the same subgroups were found. Only self-
efﬁcacy remained in the multivariate model in all subgroups
with HRsof1.49(95% CI1.12–1.99)inthemusculoskeletal
subgroup, 1.53 (95% CI 1.07–2.18) in the other physical
subgroup and 1.60 (1.07–2.40) in the mental subgroup.
Conclusions The results of this study show that perceived
work attitude, self-efﬁcacy and perceived social support are
relevant predictors with regard to the time to RTW in all
types of health conditions, but that important differences are
observed in type of factor and strengths of the relationships
between physical and mental health conditions.
Keywords Return-to-work  Long-term sickness 
Absence  Work  Perceived work attitude  Self-efﬁcacy 
Perceived social support  Subgroup-analyses
Introduction
Return to work (RTW) can be conceptualized as a complex
human behavior change, with the worker taking the ﬁnal
decision to return-to-work [1], inﬂuenced by several per-
sonal, social and economic factors [1–3]. According to
behavioral models, change of behavior is inﬂuenced by
attitudes (the positive and negative evaluation of the
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(the belief about what others think of the behavior, as
derived from the behavior and/or direct feedback of sig-
niﬁcant others), and self-efﬁcacy, which is generally
deﬁned as conﬁdence in being able to carry out a set of
speciﬁed activities [3, 4]. These behavioral factors have
been highlighted in the RTW literature as playing an
important role in the RTW process [1, 5].
Recently, we have investigated the association between
perceived work attitude, self-efﬁcacy and perceived social
support and the time to RTW in a prospective one-year
follow-up study in workers on long-term sickness absence
(6–12 weeks) [6]. The sample consisted of sick listed
workers with different types of health conditions. We
found that a positive work attitude, high social support, and
a high level of self-efﬁcacy were all positively associated
with a shorter time to RTW.
It is anticipated that these factors facilitate RTW for
almost any health condition [7]. Symptoms and illness may
originate from a health condition, but the development of
chronicity and disability often depends more on the
inﬂuence of psychosocial factors [7, 8]. The majority of
sick-listed workers return to work despite their health
condition(s), similarly, symptoms and disability do not
necessarily mean incapacity for work [8]. It has also been
suggested that especially in non-speciﬁc health conditions,
like non-speciﬁc low back pain, psychosocial factors may
play a more important role [8, 9] compared to conditions
which are ‘more severe’ in a medical sense. This might
entail that perceived work attitude, self-efﬁcacy and per-
ceived social support in a health to health comparison
might have different degrees of associations with time to
RTW.
Several studies are available that investigate the impact
of perceived work attitude, self-efﬁcacy and perceived
social support on RTW. However, most of these studies
have been performed in a speciﬁc symptom group, e.g.
musculoskeletal symptoms [7, 10, 11], mental disorders
[12], cancer [13] or, like in our previous study, in a pop-
ulation of sick-listed workers with different health condi-
tions [1, 6, 14]. Till now, no studies have investigated
whether associations between these factors and time to
RTW differ across different health conditions. With the
present study we want to address a contribution to this gap
in disability management research about which factors are
relevant for which conditions in terms of impeding and
facilitating RTW.
Therefore, the aim of the present study was to conduct
subgroup-analyses in a prospective cohort of workers on
long-term sickness absence to investigate whether associ-
ations between perceived work attitude, self-efﬁcacy and
perceived social support and time to RTW differ across
different health conditions.
Methods
Study Sample and Procedure
Data from the prospective 1-year cohort study on ‘Return
to Work in workers on long-term sickness absence’ [15,
16] were used to conduct subgroup-analysis. In 2002,
workers on sick leave with different types of symptoms
were recruited from Occupational Health Services (OHSs)
covering three large regions in the Netherlands [17, 18].
During an inclusion-period of 6 months, 3,918 workers,
who were absent for a maximum of 12 weeks and had
received a problem analysis (i.e. a Dutch mandatory
description of the (dis)abilities of the worker) from their
Occupational Physician were sent a letter by the OHS in
which they were invited to participate in the study. The
letter also explained the purpose and the general outline of
the study. The voluntary nature of participation and ano-
nymity of responses was guaranteed. Workers who did not
respond within 2 weeks received a written reminder. In
total, 1,170 workers (30%) returned the consent form after
which the baseline questionnaire was sent. For all non-
respondents, information on age, gender and region of the
OHS was available. A non-response analysis showed that
respondents were 2.8 years older than non-respondents
(95% CI 2.16–3.61, P = 0.00), but did not differ according
to gender or region of the OHS. The baseline questionnaire
was completed by 1,004 (86%) workers. After completion,
78 workers were excluded from the study for various rea-
sons: 38 workers had not received a problem analysis from
their OP or this problem analysis was wrongly adminis-
tered, 15 workers provided a date of sickness absence that
deviated considerably (more than 6 months) from the date
provided by the OHSs and 8 workers were on sick leave
due to pregnancy-related health symptoms. Because of
maternity leave it was not possible to calculate the time to
return to work for this group. Five workers had already
returned to work before the OHS identiﬁed them as pos-
sible participants for the study. For nine workers who had
returned to work the date of return was not available and
three workers were excluded because it was obvious they
could not have ﬁlled out the questionnaire in a reliable way
(e.g. the worker reported he/she did not have the Dutch
language skills required). The ﬁnal sample consisted of 926
workers.
In the present study, these 926 workers were divided
into three subgroups, based on the self-reported type of
health conditions in the baseline questionnaire as the rea-
son for sickness absence. Categorization was performed
based on the International Classiﬁcation of Functioning,
Disability and Health (ICF) Checklist of the WHO part 1a
‘Impairments of body functions’ and part 1b ‘Impairments
of body structures’ [19], with codes added for mental
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123conditions such as stress and depression. Workers in the
subgroup musculoskeletal conditions suffered from back
problems or problems with the upper and lower limbs. The
subgroup other physical conditions included workers with
diseases of the circulatory, digestive, neurological and
respiratory systems. Workers who mentioned conditions
such stress, depression or burnout were included in the
subgroup with mental health conditions.
Measures
Socio-demographics (age, gender, educational level, and
time to identiﬁcation by the occupational health service
(OHS), type and intensity of health condition and data
about the perceived work attitude, self-efﬁcacy and per-
ceived social support were available from the baseline
questionnaire which was administered by the workers at
baseline, i.e. 6–12 weeks after the onset of sick-leave.
Workers were also asked to score the intensity of the
conditions on the moment of sick listing on a visual ana-
logue scale ranging from not severe (0) to very severe
(100).
Perceived work attitude was measured with a Dutch
language version of the Work Involvement Scale (WIS-
DLV) [20], reﬂecting the degree to which a person wants to
be engaged in work. The questionnaire consists of six
items; with responses on a 1–4 point scale (strongly dis-
agree, disagree, agree, strongly agree). Higher scores on
the WIS-DLV indicate more positive attitude towards
work. The internal consistency (Cronbach alpha) of the
WIS-DLV in this cohort study was 0.67.
Perceived social support was measured with a self-
constructed standardized scale reﬂecting a person’s per-
ception of social support from family, friends, supervisor
and co-workers, care-givers and community regarding
RTW. The scale includes 12 items; each item is preceded
by the question ‘‘How much support did you receive during
your period of sickness from…’’ with responses on a 1–4
point scale (no support, little support, much support or not
applicable). Higher scores indicate more perceived social
support. The internal consistency (Cronbach alpha) of
perceived social support was 0.75.
Self-efﬁcacy was measured with the standardised Dutch
version of the General self-efﬁcacy scale [21], assessing
the subjects’ expectations of their general capacities [22].
This 16-item questionnaire incorporated three subscales:
willingness to expend effort in completing the behavior,
persistence in the face of adversity, and willingness to
initiate behavior. It consists of ﬁve response items (ranging
form disagree to agree); higher scores indicate higher self-
efﬁcacy. The internal consistency (Cronbach alpha) was
0.80 for willingness to expend effort in completing the
behavior, 0.70 for the persistence in the face of adversity,
and 0.73 for the willingness to initiate behavior scale.
Follow-up questionnaires were ﬁlled out 10 months
after listing sick. RTW was measured by two questions.
Firstly, workers had to indicate their current work status:
full RTW, partial RTW or being on full sick leave. Full
RTW was deﬁned as working the same number of hours as
in the initial work contract. Secondly, workers who indi-
cated to have returned to work had to write down the exact
RTW date. If the respondent had not written down the
RTW date or the respondent was lost to follow up, the
RTW date of the OHSs was used as a proxy for calculating
the time to RTW.
Data Analysis
Kruskal–Wallis one-way ANOVA analyses were per-
formed to detect signiﬁcant differences between the three
health condition subgroups. Kaplan–Meier survival analy-
ses and Cox proportional hazards regression analyses were
used to model the effect of the independent variables on
time to RTW, which was deﬁned as the time between
sickness absence identiﬁcation by the OHS and ﬁrst full
RTW. All analyses were conducted for each subgroup
separately. The Kaplan–Meier survival analysis was per-
formed to calculate the median time to RTW for each
subgroup. Prognostic variables were dichotomized into
‘‘low’’ and ‘‘high’’ based on the median split [7]. For all
variables the low group was used as reference group. A HR
higher than 1 reﬂects a shorter duration of sickness absence
when compared to the reference group.
With respect to the univariate and multivariate analyses,
the Cox’s proportional hazards model was used to study the
association between the perceived work attitude, self-efﬁ-
cacy and perceived social support and the time to RTW.
Age, gender, level of education, time to identiﬁcation by the
OHS, and intensity of conditions were included as control
variables. First, the relationship between all prognostic
factors and the outcome was assessed. For the multivariate
regression analysis those factors which were statistical
signiﬁcant at the P B 0.15 level in the univariate analyses
were included in the model and adjusted for the ﬁve control
variables. Next, variables were omitted by backward
selection, depending on their level of statistical signiﬁcance
(P B 0.10). Subsequently, we separately added the poten-
tial variables to the multivariate model which were not
statistically signiﬁcant in the univariate analysis to deter-
mine their association with the outcome measure in the
presence of other prognostic factors. The proportional
hazards assumption was graphically checked by plotting the
‘‘log minus log’’ survivor function. All analyses were per-
formed with SPSS for Windows 14.0 [17].
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Baseline Characteristics
In total, 862 workers were included in the subgroup-anal-
ysis: 352 workers were categorized in the musculoskeletal
condition subgroup, 265 workers in the other physical
conditions subgroup, and 245 workers in the mental health
condition’ subgroup. Workers (n = 35) who mentioned
multiple conditions which could fall into more than one
health condition subgroup were excluded from subgroup-
analyses. Other workers (n = 20) mentioned fatigue as the
only symptom for which they had reported absent. Because
fatigue can (might) be related to all three health conditions,
these workers were also excluded. Nine workers did not
mention the type of health condition and were therefore
excluded.
The socio-demographic characteristics of the study
subsamples are presented in Table 1. Signiﬁcant differences
between the three subgroups were found for age, gender,
and educational level. The mental health condition sub-
group was the youngest subgroup, with the lowest per-
centage of males and the highest percentage of high
educational level. No signiﬁcant differences were found
in time to identiﬁcation by the OHS and intensity of
conditions.
After 10 month follow-up, the percentage of workers
who fully returned to work was not signiﬁcantly different
(P = 0.18) across the different subgroups. However, with
regard to the time to return to work workers with muscu-
loskeletal conditions showed the shortest median time to
RTW, while workers with other physical conditions had
the longest median time to RTW (P = 0.01, Table 1;
Fig. 1).
Perceived Work Attitude, Self-efﬁcacy and Perceived
Social Support
Workers with musculoskeletal conditions reported signiﬁ-
cantly higher levels of perceived work attitude, self-efﬁ-
cacy and perceived social support compared to the other
physical condition subgroup and the mental health condi-
tion subgroup (see Table 1). The results of the uni- and
multivariate analyses for the three subgroups are presented
in Table 2. In the univariate analysis of the musculoskeletal
condition subgroup, perceived work attitude, perceived
social support and two subscales of self-efﬁcacy-will-
ingness to expend effort in completing a behavior and
willingness to initiate a behavior—were signiﬁcantly
associated (P B 0.15) with time to RTW. After applying
the backward selection procedure, three factors remained in
the multivariate model: perceived work attitude (HR 1.33,
Table 1 Characteristics of the subgroup samples
Variables
a Musculoskeletal
conditions
(n = 342–352)
Other physical
health conditions
(n = 251–265)
Mental health
conditions
(n = 238–245)
P-value
Age [mean (SD)] 45.4 (9.4) 47.7 (9.5) 44.2 (9.4) \0.01
Sex (% men) 57 56 38 \0.01
Educational level (%) \0.01
Very low 8 10 6
Low 47 27 20
Medium 28 27 34
High 17 35 40
Time to identiﬁcation by OHS (in days, SD) 56.4 (20.5) 58.6 (20.8) 55.8 (19.1) 0.29
Intensity of conditions (0–100) 75.5 (18.2) 72.5 (22.1) 76.8 (15.0) 0.45
Full return to work at 10 month follow-up (%) 68 60 65 0.18
Time to return to work in days (median, IQR) 111.00 (48.00–215.00) 165.00 (64.50–226.00) 160.00 (72.50–223.00) 0.01
Time to return to work in days [mean (SD)] 126.85 (85.70) 148.31 (85.00) 148.78 (82.34) 0.01
Work attitude [mean (SD)] 19.39 (3.02) 18.74 (3.59) 18.46 (3.35) \0.01
Social support [mean (SD)] 20.98 (5.01) 19.34 (4.56) 19.71 (4.33) \0.01
Self-efﬁcacy [mean (SD)]
Willingness to expend effort in completing a behavior 24.86 (4.53) 23.40 (5.07) 19.97 (5.60) \0.01
Willingness to initiate behavior 15.40 (3.71) 14.97 (3.94) 13.43 (4.23) \0.01
Persistence in the face of adversity 25.52 (3.73) 24.93 (3.86) 23.23 (4.52) \0.01
a Time to return to work in days: log rank test; return to work, gender, and educational level: chi-square; all other variables: ANOVA
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12395% CI 1.01–1.75, P = 0.04), perceived social support
(HR 1.39, 95% CI 1.12–1.99, P = 0.02) and willingness to
expend effort in completing the behavior (HR 1.49, 95% CI
1.12–1.99, P\0.01).
In the univariate analysis of the other physical condition
subgroup perceived work attitude, perceived social support
and one subscale of self-efﬁcacy—willingness to expend
effort in completing the behavior—were signiﬁcantly
associated (P B 0.15) with the time to RTW. After
applying the backward selection procedure, three factors
remained in the multivariate model, two of the factors were
signiﬁcantly associated with the time to RTW (P\0.05):
perceived social support (HR 1.51, 95% CI 1.05–2.17,
P = 0.03) and willingness to expend effort in completing
the behavior (HR 1.53, 95% CI 1.07–2.18, P = 0.02).
In the univariate analysis of the mental health condition
subgroup, one subscale of self-efﬁcacy—willingness to
expend effort in completing the behavior—was signiﬁ-
cantly associated (P B 0.15) with the time to RTW (HR
1.49, 95% CI 1.01–2.18, P = 0.04). After applying the
backward selection procedure, this factor remained in the
multivariate model (HR 1.60, 95% CI 1.07–2.40,
P = 0.02). Separately adding those variables to the mul-
tivariate model which were not signiﬁcant in the univariate
analysis did not result in the inclusion of other factors in all
of the three subgroups.
Discussion and Conclusion
This study shows that the association between perceived
work attitude, self-efﬁcacy and perceived social support
and time to RTW differ across different health conditions.
Firstly, signiﬁcant differences were found on the mean
scores of perceived work attitude, self-efﬁcacy and per-
ceived social support between the three subgroups (i.e.
musculoskeletal, other physical and mental), with the
highest mean scores in the musculoskeletal subgroup.
Secondly, differences were observed with respect to the
strength of the associations (HR) in both the uni- and
multivariate model between perceived work attitude and
perceived social support and time to RTW, especially when
comparing the HRs of musculoskeletal condition and other
physical condition with the mental health condition sub-
group. Previous analyses of the total sample [6] showed
that a better perceived work attitude and more perceived
social support are statistically signiﬁcant factors for time to
RTW and that the estimated hazard (HR) of a shorter time
to RTW is 1.19 times higher in individuals who reported a
higher work attitude and 1.12 times higher in individuals
who reported more social support compared to the refer-
ence group. In the subgroup analyses these effects of per-
ceived work attitude and perceived social support can
only be seen and are even slightly more beneﬁcial in
the subgroup of workers with musculoskeletal diseases
(adjusted HR = 1.33 respectively HR = 1.39) or other
physical health problems (adjusted HR = 1.26 respectively
HR = 1.51). However, in the subgroup with mental health
problems better perceived work attitude and more per-
ceived social support are actually a barrier to RTW
(HR = 0.94 respectively HR = 0.80). For work attitude
this might be conceivable because many mental health
conditions may originate in a too high workload and people
that are dedicated to their work might be at risk to overload
and exhaust themselves. Social support knows many forms
and the perception of the support is even more important
than the actual support [18]. The effective form of instru-
mental social support might be more easily administered in
physical health conditions in the form of work adjustments
than in mental health conditions. These ﬁndings show that
it may be beneﬁcial to intervene on perceived work atti-
tudes and perceived social support among workers with
physical health problems, but it may be counterproductive
to do so among workers with mental health problems.
The subscale of self-efﬁcacy ‘‘Willingness to expend
effort in performing a speciﬁc behaviour’’ was the only
factor, which was signiﬁcantly associated with the time to
RTW inall three subgroups inboth the uni- and multivariate
models.Thisresultemphasizestheroleofself-efﬁcacyinthe
RTW process as described by other authors [1, 3, 5]. Up to
now, however, a comprehensive picture of the role of self-
efﬁcacy in the development and duration of work disability
and insight in the effectiveness of interventions addressing
self-efﬁcacy to facilitate RTW are still lacking.
In the present study suggestive evidence has been
pointed to the existence of an important difference between
Fig. 1 Kaplan–Meier curves: cumulative percentage of RTW in
musculoskeletal-, other physical- and mental health condition
subgroups
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123physical and mental health condition in accordance to the
relevance of perceived work attitude, self-efﬁcacy and
perceived social support as predictors for time to RTW.
A possible explanation for the differences between the
physical and mental subgroups might be that the RTW
process needs to be conceptualized as a complex, devel-
opmental phenomenon that is inﬂuenced by a multitude of
factors acting at different points in time after the onset of
symptoms [2, 23–25]. According to our results, these fac-
tors might be strongly associated with the time to RTW in
the physical condition groups 10 months after the onset of
sick-leave, whereas in the mental subgroups stronger
associations exist at a different point in time after the onset
of sickness absence. The cyclic patterns of symptoms
might be different for musculoskeletal conditions (which
might remit within weeks), whereas mental health symp-
toms might require a much longer period of time to remit.
Since these conditions have elements of chronicity, the
client’s prior experience with his or her symptoms will
likely play a role in how he or she foresees return to work.
Therefore, the natural history of the different health
conditions may contribute to the understanding of its impact
on how perceived work attitude, self-efﬁcacy and perceived
social support will predict outcomes. Krause et al. [2] con-
ﬁrmed in their study that the strength of the association of
psychosocial factors with the time to RTW varies with
progressing phases of disability. These time-dependent
inﬂuences may have been responsible for the present ﬁnd-
ings. Due to our research design, we couldnot monitor these
stagesorphasesintheRTWprocess,becausedatawereonly
available at baseline and 10 months follow-up. This may
have lead to the masking of the effects of speciﬁc factors
[7, 26]. Future research should be designed with more
repeated measurements to get better insight into the RTW
process. Along with these repeated measurements, more in-
depth qualitative studies might be needed, including all rel-
evant stakeholders, to learn more about the RTW process.
An alternative explanation for the differences between
the three subgroups might be the strength of correlation
between the type of health condition and the prognostic
factor. Low self-efﬁcacy has previously been shown to be
highly correlated with high levels of avoidance behavior,
depression and emotional distress [27]. While we did not
measure these psychological factors, it cannot simply be
assumed that the impact of these psychological factors will
differ between subgroups. However, it might be presumed
that these psychological factors will be more present in the
mental health subgroup that indeed had the lowest rates of
self-efﬁcacy. Further research is needed to explore whether
there are differences in relationships between perceived
work attitude, self-efﬁcacy and perceived social support
and psychological factors between different health condi-
tion groups.
The different subgroup proﬁles that were found may
have clinical relevance in the development of disease-
group-speciﬁc disability management guidelines or may be
beneﬁcial to develop disease-speciﬁc interventions. In
accordance to the differences in natural history of the dif-
ferent health conditions further phase-speciﬁc research is
needed to explore the variation in strength of the associa-
tion of perceived work attitude, self-efﬁcacy and perceived
social support with the time to RTW between different
health condition groups. Such knowledge might be helpful
to improve the effectiveness of treatment, because subop-
timal timing of interventions may result in disappointing
results [28, 29]. These issues should be considered before
recommendations for intervention are made.
Although we expected that severity of symptoms may
differ across the subgroups as well, no signiﬁcant differ-
ences were found. These ﬁndings might be in line with a
study of Dasinger et al. [30], who found that the severity of
injury had a signiﬁcantly stronger effect on RTW during
the ﬁrst 30 days post injury, but not after 30 days post
injury. Our study population of absent workers due to
different health conditions was included 6–12 weeks after
the onset of sick-leave.
It should be noted that this is a ﬁrst explorative study
focusing on the prospective associations between perceived
work attitude, self-efﬁcacy and perceived social support
and the time to RTW in subgroups across different health
conditions. Other studies have conducted subgroup-analy-
ses within one health condition group, especially in low
back pain patients [31–33]. The subgroups used in the
present study were comparable to subgroups used in other
studies [34, 35]. In the present study, the categorization
into subgroups was based on the self-reported type of
health condition. Unfortunately, no access to the comput-
erized ﬁles of the OHS was given; therefore we could not
use the diagnosis (disease-code) of each worker as ﬁlled
out by a physician based on ICD codes. Furthermore, there
might be some misclassiﬁcation of subjects with respect to
health condition subgroups. The health conditions as
reported by the workers were coded with the help of the
ICF-checklist. However, the classiﬁcation of symptoms is
always subject to interpretation and to keep misclassiﬁ-
cation to a minimum, the material was thoroughly checked
and subjects which could not be classiﬁed clearly were
excluded from the analyses.
The results of this study show that perceived work
attitude, self-efﬁcacy and perceived social support and the
time to RTW are relevant in all types of health conditions,
but that important differences are observed in type of factor
and strengths of the relationships between physical and
mental health conditions. This has not yet been shown in
any prospective study before. Future research should focus
on subgroup analyses to get more insight into the inﬂuence
110 J Occup Rehabil (2010) 20:104–112
123of the type of health-condition as a moderator on the
association between these investigated factors and the time
to RTW. Moreover, a further exploration of the time-spe-
ciﬁc variation in (strength of the) associations between
perceived work attitude, self-efﬁcacy and perceived social
support and the time to RTW in the different health con-
dition subgroups during several stages in the RTW process
is warranted.
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